Introduction
The concept of strong coupling, which is characterised by normal-mode splitting, has recently been transferred to polymers [1] . Here, fundamental vibrational modes hybridise with cavity photons, giving rise to vibropolariton modes with a qualitatively distinctive spectrum. The ability to modify bond properties has promising applications, such as controlling chemical reactions by selectively modifying specific bonds and can also be useful as a tool to understand reaction mechanisms [2] .
Future Work
Our aim is to make strong coupling cavities that enable easier measurements of Raman spectra, and to use them to probe whether Raman spectra are modified due to strong coupling, as seen recently by Shalabney et al.
To verify the experimental results, we used COMSOL to obtain a numerically simulated transmission spectrum of the same structure, shown in Fig. 2 .The measured Rabi splitting is 144 meV.
Dispersion Diagrams (FTIR)
Using FTIR, we obtained an angle dependent transmission spectrum of the polymer cavity structure shown in fig. 1 . The measured Rabi splitting (Ω) is142 meV.
Abstract Using Fourier Transform Infrared (FTIR) spectroscopy we observe normal mode splitting due to the coherent coupling between vibrational molecular resonances in a polymer (PMMA) and confined cavity modes. We have also begun preliminary investigations of vibro-polariton hybrid modes using Raman spectroscopy. Fig. 4 shows a comparison of the normal incidence spectrum of the polymer cavity sample using FTIR and Raman spectroscopy. Normal mode splitting of the C=O peak, which is a signature of strong coupling, is clearly observed in FTIR (black), but not in Raman (Green).
Polymer Cavity Structure
30 nm gold was deposited via ebeam evaporation on Si-substrate. Later, 2 μm of PMMA was spin coated on top of it and finally, another gold layer of 30nm was deposited to complete the cavity. 
Raman Spectroscopy

